The relationship between poverty and mental health functioning is well documented [1] [2] [3] [4] [5] . Poverty affects not only families' ability to physically care for children, but also families' stability, functioning, and psychosocial well-being [6, 7] . Thus, family poverty, by adversely affecting family functioning, constitutes an important risk factor for children's poor mental health functioning. In particular, children in poverty, with no real hope for a future, are more likely to be depressed [8] . In this article, we examine the impact of a comprehensive microfinance intervention, intended to reduce the risk of poverty, on depression among adolescent youth who have lost either one or both parents to AIDS. Studies indicate that AIDS-affected children often suffer recurrent trauma, starting with the illness and deaths of their first line of defense-the parents. A child who has been affected by AIDS is more likely to have increased levels of anxiety, depression, and reduced self-esteem [8 -12] . Depression among this group of children is particularly worrisome, as it may severely undermine their future development, social functioning, risk-taking behaviors, and reproductive health choices [13] . In Uganda, a country heavily affected by HIV/ AIDS, orphaned children exhibit significantly higher depressive symptoms compared with nonorphaned children [8, 11] . Similar findings were reported in United Republic of Tanzania [14] , Mozambique [15] , and Namibia [16] . To date, few interventions aimed at enhancing mental health and psychosocial functioning of orphaned children have addressed family poverty. Most interventions, especially in sub-Saharan Africa (the epicenter of HIV/AIDS), are limited in that they primarily focus on counseling, with some including food, shelter, and clothing [17, 18] . Although these usual forms of care may provide temporary relief, they often fall short of providing long-term care, support, and economic opportunities-including the realistic hope necessary to address emotional distress and to break the vicious cycle of hopelessness and helplessness. Asset theory [19] posits that access to economic opportunities will have important psychological and socioeconomic benefits for individuals and families. Thus, poverty reduction interventions over and above the traditional approaches of care may help AIDS-orphaned children's psychosocial functioning, and enhance their family and individual stability. In addition, resiliency theory [20] predicts that individual capacities and family resources, including access to economic assets (in this case, the microfinance intervention detailed later), balance the effect of life adversities, including AIDS-induced orphanhood. With appropriate economic resources and support, poor AIDS-orphaned children may overcome their disadvantaged experiences. Against that background, we hypothesize that AIDS-orphaned adolescents who were provided with a comprehensive microfinance program, consisting of matched savings accounts, training in financial management and small business development, and mentorship, would have improved mental health functioning. We specifically address two questions: (1) Would a comprehensive microfinance intervention reduce depression among AIDSorphaned children? and (2) What are the lessons and key insights that would inform future microfinance interventions aimed at impacting mental health functioning of AIDSorphaned adolescents?
The intervention

Suubi (hope)-Uganda Project
This article is based on a pilot study of a comprehensive microfinance intervention (MH076475-01) funded by the National Institute of Mental Health (2005) (2006) (2007) (2008) . The study received institutional review board approval from Columbia University (AAA5337) and from the Uganda National Council of Science and Technology (SS 1540).
The intervention served AIDS-orphaned adolescents who were in their last year or two before the transition to secondary school, as this is the time when children begin to be at risk of dropping out of school. Specifically, children who met the following criteria were eligible to participate in the study: (1) an AIDS-orphaned child, defined as having lost one or both parents to AIDS; and (2) enrolled in primary school, specifically in primary six or primary seven (the equivalent of 7th and 8th grade in the U.S. education system). Study participants were recruited through the school system from 15 rural primary schools in Rakai District during a 3-month period. The schools included in the study have similar socioeconomic characteristics, including overall performance on the national standardized Primary Leaving Examinations, and they attract students from similar socioeconomic backgrounds. Each of the 15 primary schools was randomly assigned to the experimental or control condition, such that all selected children from a particular school received the same intervention. During the study design phase, individuallevel randomization was considered because it could improve power for hypothesis testing, and school-level randomization was selected to reduce the possibility of contamination of control participants by intervention participants. Because of geographic distance between schools, participants assigned to different conditions did not know each other.
The recruitment process involved the following: school-going children meeting the inclusion criteria outlined previously were given flyers written in Luganda (the local language) and English (the instructional language used in all Ugandan schools), outlining the key features of the study. Children who expressed interest in the study were required to participate in an in-person meeting in which the research team explained in detail the proposed study. After these in-person meetings, children interested in the study were asked to bring their caregivers who were given the same study details. Throughout the meetings, it was emphasized that participation in the study was voluntary. Only three participants decided not to participate, saying that the microfinance intervention as designed seemed "too good to be true." ( Figure. 1 for CONSORT Flow Diagram).
The treatment condition (also known as Suubi intervention group) had 138 children. The control condition (also known as usual care) had 148 children (N ϭ 286 total). Repeated Measures with Attrition: Sample Size for 2 Groups (RMASS) [21] was used to generate the minimum detectable effect size d representing the standardized mean difference between groups for continuous, normal primary outcomes for the original study (e.g., HIV knowledge) in a two-group repeated measures design. Inputs were alpha ϭ .05, power ϭ .80, three time points, baseline N ϭ 300, attrition ϭ 10%, and repeated measures covariance structure based on pilot data, followed by several Design Effect (DEFF) adjustment scenarios for clustering of students within schools. At DEFF ϭ 1.0, d ϭ .32; at DEFF ϭ 2.0, d ϭ .46, which fall between a small (d ϭ .20) and a medium (d ϭ .50) difference [22] . The actual baseline N of 286 was slightly less than 300, but attrition was only 8%, and so useable N was close to the original target.
Participants assigned to the control condition received the usual care for orphaned children, consisting of counseling-and educational-related supplies (including textbooks kept by the participating schools at the end of the study). Further, by virtue of being in school, all participants received health education (including, AIDS-focused education) provided through the nationwide primary school curriculum.
Participants assigned to the experimental condition (the Suubi intervention group) received the usual care plus a comprehensive microfinance intervention designed to reduce poverty. Specifically, the Suubi intervention had three key components. First, it promoted monetary savings through support for matched savings accounts, which could be used for educational opportunities for adolescent children or for small business opportunities for youth and their families. In a matched savings account, for every dollar that a child and his/her family contributes (up to a specified limit), the program contributes a match. In this intervention, the match rate was 2:1, and the match cap was $10/month, so for every dollar that a child or family contributed to the child's savings account (up to the cap of $10/month), the program contributed an additional $2. The account was held in the child's name, and the matching funds in the account could only be used to pay for the child's secondary education or to invest in a family business. This component of the intervention was designed to reduce the long-run risk of poverty by raising the likelihood that a child would stay in school and by raising family income through income-generating small businesses. It was intended to reduce child depression by raising a child's hopes and aspirations for the future, by raising the chance that a child would see him/herself as being able to go on in school, and by reducing financial hardship. Second, the program offered financial management classes and classes on small businesses, intended to support savings and the establishment of familylevel income-generating projects for orphaned children and their caregiving families. We expected this component to raise family incomes and reduce child depression by enhancing economic stability, providing a long-run source of income for families, and enhancing family protective processes. Third, the intervention provided an adult mentor to children. An ongoing caring relationship with an adult is one of the most important sources for resilience in children and can protect their mental health when they experience stress and adversity [23, 24] . In addition, we expected the provision of a mentor to boost the effectiveness of the other components of the intervention, by encouraging youth to save, supporting them in developing career aspirations, and providing further support and guidance on starting small businesses (refer to Ssewamala and colleagues [25] [26] [27] [28] for a more detailed description of the intervention).
Data were collected at wave 1 (baseline), wave 2 (10 -12 months after baseline), and wave 3 (20 -24 months after baseline). A 90-minute survey was administered by trained Ugandan research assistants blinded to study assignment and matched to the participants by gender. The surveys were administered individually at the child's home or in a private office space at the school during nonschool days. Surveys were administered in English, as all children in years 6 and 7 are proficient in English; however, all measures were also available in Luganda (the native language) in the event that a child did not seem to fully comprehend the questions in English. There were no reported adverse effects of the intervention on study participants.
Measures
The outcome variable, children's depressive symptoms, was measured using the Children's Depression Inventory (CDI) developed by Kovacs [29] . The study used a short version of CDI that contains 10 items, and its psychometric properties are comparable with the long version of the same measure [30] . The CDI is a widely used standardized measure of children's depressive symptoms and has been previously tested by the investigators and other researchers with AIDSorphaned children in sub-Saharan Africa [16, [31] [32] [33] . For each question asked, children were required to choose one of three statements that best described their feelings in the past 2 weeks (e.g., "I am sad once in a while," "I am sad many times," "I am sad all the time"). Statements indicating no symptoms of depression (e.g., "I am sad once in a while") were coded as zero, those representing moderate depressive feelings (e.g., "I am sad many times") were coded as one, and those representing higher levels of depression (e.g., "I am sad all the time") were coded as two. The total score was computed by summing up the score across all the 10 items. The hypothetical score range was 0 to 20, with a higher score indicating higher levels of depression. The CDI index demonstrated moderate internal consistency for the current sample (Cronbach alpha at baseline ϭ .65).
The sociodemographic covariates included in the study are gender of the child, child's orphanhood status (coded as double orphan [both parents not living], maternal orphan [a biological mother not living], or paternal orphan [a biological father not living]), employment status of primary caregiver, education level attained by primary caregiver, age, number of people in the household, family cohesion, child-parent/caregiver relationship, and level of comfort between the child and the parent when talking (Table 1) .
Data analysis
Statistical analysis was performed using Stata 11 (Stata Corporation, College Station, TX) and SAS 9.2 (SAS Institute, Inc., Cary, NC). We used survey procedures in Stata [34] for frequency tables to obtain confidence intervals and test statistics that are appropriately adjusted for participants being nested within schools. We used a linear multilevel growth curve model to investigate the impact of the Suubi intervention on depression. Because of a baseline difference in depression between the control and intervention groups (described later), the overall analysis focused on within-group changes in depression over time. To facilitate interpretation, the model was parameterized to contain group-specific intercepts and slopes, with the default constant term omitted. Planned comparisons tested group depression differences at three key time points: baseline, the study midpoint (10 months), and at the end of the study (20 months). Random effects included participant-specific intercepts and slopes and a random intercept term for school membership to account for within-school correlation of participants' responses. The resulting model was a three-level multilevel model, with measurements of depression at each time point (level 1) being nested within participants (level 2) who were in turn nested within schools (level 3). Follow-up analyses used double robust estimation methods to compute mean population-level differences between groups' depression scores at 10 months and at 20 months under the assumption of pseudobalance of the baseline depression score and other potential confounders [35] . The Stata command (dr) was used to perform double robust estimation analyses [36] .
Results
Descriptive results
As indicated in Table 1 , the mean age for the youth in the study was 13.71 years. Girls represented 57% of the study sam- ple; 39% of the children were double orphans (with no biological father or mother living), 19% maternal orphans (without a biological mother living), and 42% paternal orphans (with no biological father living). Only 37% of the children's primary caregivers reported some form of formal employment. The rest (63%) were self-employed or worked in the informal sector. Parental education in this Ugandan sample was modest: the mean years of education was 2.92 for female caregivers and 3.71 years for male caregivers. On average, children reported six to seven persons living in their households. The depression score at baseline ranged from 0 to 15 points, with an average score of 3.29 (95% CI ϭ 2.73, 3.85). Table 2 displays sample means and 95% confidence intervals for depression at each measurement occasion and unadjusted comparisons of the intervention and control group means at each time point. No significant differences between the treatment and control groups on the depression score were found at baseline, yet significant differences between the two groups were found at 10 and 20 months (Table 2) . Table 2 also displays model-based means, 95% confidence intervals, and p-values testing equality of the model-based means arising from the multilevel model described later. Using the model-based approach, statistically significant differences in depression between the intervention and control groups were obtained at each measurement occasion, including baseline. At each time point, we found the intervention group's estimated mean was lower than the control group's mean.
Multilevel model results
Results from the multilevel model (in Table 3 ) show that the Suubi intervention group had a statistically significant reduction in depression over time (B ϭ Ϫ.34, t(256) ϭ Ϫ2.41, p ϭ .02; 95% CI ϭ Ϫ.61, Ϫ.06), but the control group's slope for the depression change over time was not statistically significant (B ϭ Ϫ.13, t(256) ϭ Ϫ.68, p ϭ .50; 95% CI ϭ Ϫ.50, .24); however, the two slopes were not statistically different, (B ϭ Ϫ.21, t(256) ϭ Ϫ.88, p ϭ .38; 95% CI ϭ Ϫ.67, .26). Turning to planned comparisons of model-implied depression means, baseline depression means for intervention (M ϭ 2.73) and control (M ϭ 3.86) groups were significantly different (t(256) ϭ 2.48, p ϭ .01), as were intervention (M ϭ 2.39) and control (M ϭ 3.73) groups' means at 10 months (t(256) ϭ 4.81, p Ͻ .0001) and intervention (M ϭ 2.05) and control groups' (M ϭ 3.61) means at 20 months (t(256) ϭ 6.52, p Ͻ .0001). These results indicate that during the period of the intervention, depression was significantly reduced among the treatment group, but not among the control group.
Double robust estimation results
Because of the difference in groups' baseline depression means, it is difficult to determine whether the significant differences in the groups' postintervention depression means increased from the intervention. Ideally, randomization would have yielded equivalent depression means at baseline, but such was not the case. Thus, a logical follow-up question to explore is whether postbaseline depression scores would differ in a hypothetical or counterfactual scenario in which depression means at baseline were in fact equivalent, and all participants could have received the Suubi intervention or all participants could have received usual care. This question can be investigated using double robust estimation method. This method estimates group differences controlling for potential confounder influences on (a) the outcome and (b) study group membership, and will yield pseudo-balance on baseline depression [37] . Ten-and 20-month depression scores may then be compared under the assumption 001 -Sample means were tested for equality using a design-based F-statistic corrected for clustering of respondents within schools. Model-based estimated means were compared within a three-level linear mixed model with random intercepts and slopes capturing within-person variability and an additional random intercept for school ID. F-tests for model-based estimates were computed based on the HC-3 heteroscedastic-consistent "sandwich" variance estimator available in SAS PROC GLIMMIX. Model-based estimated intercepts and slopes were compared within a threelevel linear mixed model with random intercepts and slopes capturing withinperson variability and an additional random intercept for school ID. The test statistic for fixed effects is a t test with 256 degrees of freedom. The test statistic for random effects is a Wald z test. All test statistics were computed based on the HC-3 heteroscedastic-consistent "sandwich" variance estimator available in SAS PROC GLIMMIX.
of pseudo-balance of baseline depression (and any other potential confounders included in the analysis). Table 4 presents the results from the double robust analysis. For comparison purposes, the top half of the table displays the results from an unadjusted analysis comparing the two groups on depression at each wave. The bottom half of the table shows the corresponding adjusted double robust estimated mean differences that are generated under the assumption of pseudobalance of baseline depression and other baseline covariates shown in Table 1 . As expected, the mean differences are reduced, but they are still statistically significant, which suggests that even if baseline depression had been equivalent across the two study groups, depression levels following the Suubi intervention would have been significantly lower than depression levels under usual care.
Discussion
This study reports the results of a comprehensive microfinance intervention, which provided AIDS orphans in Uganda with a matched savings account they could use to pay for secondary schooling or to invest in family businesses, financial and business training workshops, and a mentorship program.
Participants in the Suubi intervention group showed a significant reduction in depression over time, whereas participants in the control group did not. One potential concern is that, despite randomization, participants in the Suubi group had lower mean levels of depression at baseline than those in the control group. However, the significant differences in mean levels of depression persisted even after double robust estimation was used to attain pseudo-balance of baseline depression and other potential confounders, suggesting that the intervention did reduce depression among these high-risk youth.
These results support the hypothesis that a combined microfinance intervention, including matched savings accounts, workshops to support savings and business development, and mentorship, could be effective in reducing depression among AIDS-orphaned youth in Uganda. Because the intervention was delivered as a package, we were not able to determine which component(s) of the intervention played the most important role in improving children's mental health functioning. On the one hand, we expect that the matched savings component would play a primary role by giving children hope that they could continue on to secondary school, and by raising family incomes and reducing financial hardship. On the other hand, it is likely that the role of those matched savings accounts was augmented by children who were receiving the workshops and the mentorship. It is also likely that having a mentor may have had a direct effect on youth mental health. However, our study was not designed to tease apart the effects of different components, and thus we can only speculate about this.
As mentioned, an important limitation to these findings is that baseline levels of depression were different across the two groups, most likely owing to the small numbers of schools in this intervention pilot study. Double robust and related methods that pseudo-balance otherwise imbalanced groups are helpful to address this issue, but they are not as robust as having groups that are actually balanced at the outset of the study. This is especially true in the current study in which the number of available potential confounders to include in the double robust estimation was quite limited.
Also, while levels of depression were significantly reduced in the Suubi intervention group over time while the control group's were not, the groups' depression slopes were not statistically different from each other, which could suggest the possibility of modest naturalistic depression reduction among Uganda AIDSorphaned adolescents as they age. However, it is important to note that the baseline depression difference was in the same direction as the follow-up depression differences (lower mean levels of depression in the intervention group at all time points); therefore, regression to the mean was less likely to play a role in the significant differences observed after baseline. Moreover, the mean difference in depression scores between the groups increased over time.
Thus, despite the limitations noted earlier, we regard these findings as sufficiently intriguing to merit additional study of comprehensive microfinance interventions as a vehicle to reduce depression among youth in resource-poor settings. An important element of future studies will be to measure a wide array of potential mechanisms of change, with each mechanism linked to a specific element of the intervention. The current pilot study was neither scaled to investigate such issues nor did it include separate arms in which children received one component of the intervention but not others. Thus, it was not possible to separate out the effects of the matched savings accounts versus the workshops versus the mentorship program. Future studies that include such measures linked to specific intervention components and coupled with a larger sample (more participants and especially more schools, and ideally different intervention arms), All estimates were generated using the Stata command (dr) with clustering of adolescents nested within schools handled via the cluster bootstrap with 5,001 bootstrap replications. Confidence intervals for differences are based on the bias-corrected (BC) bootstrap-based confidence interval. Adjusted analyses controlled for the effects of all potential confounders listed in Table 1 on both group membership and depression outcome scores. Also, baseline depression was included as a predictor of group membership at all three waves and as a predictor of depression outcome scores at waves 2 and 3.
using stratified randomization to ensure depression balance across study groups at baseline, will enable researchers to shed more light on the role such interventions might play in improving mental health functioning among these at-risk youth [38] . Even with the aforementioned limitations, our findings are suggestive and have implications relevant for researchers, pediatricians, and healthcare practitioners. The findings indicate that over and above the traditional psychosocial approaches used to address mental health functioning among orphaned children in sub-Saharan Africa, poverty alleviation-focused approaches, such as the comprehensive microfinance intervention studied here, may play a role in lowering depression. This finding is significant, given the multidimensional nature of poverty in subSaharan Africa, and in light of the fact that the region is the epicenter of HIV/AIDS. Although not conclusive, our results suggest that a larger randomized trial is in order. Overall, the findings of this study complement earlier studies [39, 40] that point to the role of comprehensive microfinance programs in healthpromoting interventions in low resource countries.
